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SECTION I

0 EXECUTIVE SUMMARY

1.1 Pwrpos.

The pwrpoo of t~s Executive Swwnay is to eurrnw~ae &h imodis of tIM NP.

TMe Amsy EMIwy Plan,.3w , jsblhhe inealy I In, ami both uhotoi and long teNm * m gy as Wo fth
Army conuJimm with the Pretldmntial Exmecutive Order 123 Issued in auid.1977. It tellwathe Aje
Amiy onAwrads to wdeeeop detailed Im tenaume plans and fundil gdwommntas. The National
Frneqy Casm~atow PolicyAct CNIO'A) of 19M2 direts that ai fll Wids owtod anid" op tcd bya
kdeftl Almny must havs an aneurv conservation etrofits pebwwne by i Jastuary 1950.

mh Daartmenl of heAmny. toWmgh the Corps of Engliwews ahimmc. has contracted with XV;l\U Y

kic. to ptovWd the Ineqy Inglne"wn Aralysis Propsm (SEAP) at Fat ladiantown Gap under contract

number DACA31 .8"117. The rm.Tsof *stuegidy one indchtes indetult in ith wain meport Dackup
chlcuations have been prwledd under sepirtle vcAiwwto the C"r of Engaer.

10 1. U p 5@ot'Work (SOW)

Them0.mremnwofwok t b powdd , taedIn th.maract am. o folowS.

1.2.1 Increnwnt A

housing, to aiaht the bildislnproe, earwt efficient. hm oblndseldd ihlcue n

speckwledya onable was anted Wodng the 120 buiIdAsS to bmt Wkaded La the field sunvy abnS with
the Enerop Conservation Opporturst'es (ICO)ID be trAMhW. Net allbU~dlrgasthe Post Were
awninad I* ebib SOW, but instead,.a oew mmw &h ones. Abertispcled hinthe
SCO eAavk not ervery ICC %wexaavdned (or each Wulding alm emany wett not applcble or
appioprisma. Despitt this, testy satiabl energycrinsl propeb were formed at Whs Post.



Cornputer nteling was uWsd o incorporate Wil surisy dais, wcather dau, oupanq cluhuules,

0riyitiuivs m n soquipmnnt data Minsa model efthetyica
b~ileep svn and hovalclate poal boss ens i~ conerede ompuw ostunidtee. heop-dmpu Mdl was

capale f asi~g *s eagyra tsofbsmadicngpel n iati fhetl. Mcorlng, arnodavnlwat

kq euvpnnt rripwgyd lstriution ayaaemaW aoemil conersiontequtpml. Ne,4Conputer rmoa
was eacifled aganst historical enet use. Mwe wnpuito pragam asalyd the Installation of on hour.
by-hiour baei" The com~puter rode vied was DOIE*2 which ha sbevomete Ownduusty suilandd. lItIs
comparable to the BLAST perr'i used by Nw Aimy,

Increvnent 11profrcts tawohe utiltics snd enetgy dietbudo syslems, EMCS for bttMzld l d

5?4CS for buildinig lecca. mechanicalr and utthly distributioun systrens The lavaitof thisstady is to
determin the baic cacatvasi arclsatecire of the EMCS to the esterat thet 7elrmary econornic csaculatitms
allbe made odewermine feasiblity per CW oter. The do eintlee shellbe of ufftdenlacuacyq
lo bier. Othat uture pm Ject ilesit caiculatlont that %411 be done efte W"mle *A d this study voIl notO devate wroe thatn 20 percent frMM the reautie af "u usdy.

The* results of this Mincrrent Windste ftot a cenntretsed IMCS i A nt rcammnesd at FMe Indieniwlin
Cepat this atrwaince the Sltcritetn iskas. thin )A Szn'e.a of the 120buildinp did qualify antily to
beVM gupdinto a systM of auomated contrIs, bitt tAkOc A*$ Whtole, wbtien the WINs Of centraliztng MWd
nofreaegyttelAted costs waert considened, faWed to meet Ite SIR ciliertl. As iechnolop and femgypnic

dranpe in the future. acent4ails 1W In(Shn t be 1os(t'eletve.

eam wtdaa the Onector of Esiet lg a&M Housag funding suthSmity and managcineti %rombvie. These
p"JM1 we stio Warred toeas low coet/noceeo Ptclacw In ti~s cOPe dofWsh. IMe Itenti of this
bincrelle Is to peovWIe eergy "Osav fecomsnaCndatres In the lm of rpefic, pr&(Actl 001'sicitons (fo

of eo sersavilalefo )o~s ac~o b th polThese Irdude reduce lighitm Moutm. dowiaale
nozzles. .eot Vents. donmestic iOt water rio Cosollo, cost, rmcnfipur DHW tank.

0.



2.4 Increment 0

0 G "Oft a thosSe k savi pr" dovdOopecd in A Ia 0 wch do

The t)o e ftwdy were Nta few o E !COdid not law ft ECI c?,MA, namhy reduce

wfndow stm. drop c I•swuation•cl vrt b coa l. llmps andballast and O&M.

1.= PIoaectDocurentatloan

FwAly, t& SOW deines ad that prot domami-, sdon Ol*u Ybe ad bec the followi fundial

types: ECTP, ICsWad QRW. After review wt all e cmcd, five e" patetprotdocunt•.

Wocn vbeenecreafed. In tadtiff , ote ICN vert grouped frlocal acton oly. intaly. •COs w

11sad wooft c ci*dkveat1prnojcts were develope for fitrm ICO& Mea. grcnrb&nar
aemme~lud tn rrble 1-..

0
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Table 1-1
ECO Orounp~n Summery

Pw~ectType COS

QRIP In RelwrV'bfli Ughv"

Fee-psi1 Howlng SYSIenls Conrwols

PECP 2 Oultrgalcaion Fard

PECIP #3 PF" and Dod fstiNon

Root Insulation
Flowe Injautfion
C&a.k W4d WeatherStropkig
Storm windows

Stor Doors
Do(* Staff
COllids Air RoutI CoreolS

Loca Action Only fiMncwtinl F) ROOM~C LMAlRIQ NWSr

Romove V~ft
DHW No COS!U~w Cosl
fleconflgue 0"4 Tank

NoI CodES awsiv ("Mortwr 0) III&CO wrh*w Omg
D'OP C.Mg and imlownI
Corw to 1 Coot
CIAM

I.fi Sn"ASaSI
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SICTION 2
EXISTING ENERGY CONSUMPTION

V. Inroductlon aWdSumnwry

FIG uses four (4) diffeaM tutla to mauiafy the ewp gyinput uuquirrments c(1Ow facility. Auels Utilized are

thaldly,1 Aid (Nlo. 2 and No, 6), propane iad cal. Dwlng FMSS I. M IWcom eslur"ilf was 118,061
MMsI..A ecuo 5s lIgI toyf.2?i se le.Ie all owiWn

ltae for FY83 was 39,703 ITUI/CSF/YFK Mal~n rwm~iah for healing dJgr" days recorded for die site

In FY83% Owconsmptioraftte"I t~o8.77 IM~/GS?/HDD. A breasbowneftirdiotfudgussdat

PIC wchldaonpele l Ita) W comumptiost for Il dvmhicgt M Is shown inT*12-I. Ac~illusn~itlot

of th permet odOwtota~l mwuntptln each ftsd type rupf~t%.s lor FY33 orly, Is sbownit n Flgur 2.1

An analysls o1 (FICaeom *nc haws been candcted and is prownlad and msvsludm in Af aurs 2-1

alirugl 2.31. A brief dhacesslon ofeach kmsi to provided on page 2.3.

rip"rc 2.1 through Figur 2.3 hove boon pl*ottd ham ls dwcaw shsowsin Table 2.1. Use enargy anid

0builcldiaig nventory arm data shwon in Tabl 2-1 Is t*At wNch was provided Wy te Anny for FIG.

Inery ensunsption daza (or FIC for the yesrs FY 1#71 throuh FY I OW was unavaigable.

2.2 NstoricaI iwrgy Use

Table 2.1 ummida 13sefallalrywlde ewlergy data (afote healynt 1961 dtougll IOU3 MAlokbwd a

hettedr4deeedays basetWIF and *41 oliding Inwnt" syaea data fot dthe yvartacdmatsed.

0
111019w-ey .



Table 2-1

0 Poclilty.WW. Ensrgy Oalo for FY61 -FY65
IM66 FY 111112 FY1163 " 1114 M M36

Ewftasy Wac* (MBeno n740 3A.305 29.467 :11721 216,412

FW OffUsap(MOTU) 111.120 '1131011 112,59 00.818 *6.31

Popane Usage IMISTU) 6.041 4,62t 6.715 7.244 7.109

Cosl UW* (MSTUI) 17,101 36.944 38,201 46.302 K12M

T0OTAL USE (MOTU] 164.309 MICA6~ 167.34 161,091 i1118.0

IWCWIfq Degee Ollyl 0.7110 4,610 4.921 5.12 4.525

ScluatS roCaoll(KSIJ 4,7'$ 7 4.7367 4,7367 4,7367 4,736V

'TOTAL USE CMOTUfl(Sl) 3481 42.112 3055 3623 1"970

'TOTAL USE (K87Uf'BIHOD 000600 000129 000002 0 0=93 0.00177

. Convotuiomr:

hE~lsnity 3413 MBlUfmWII
Owi 25 4 MSTljrln
Prplne 0.026 UBT~lrgallon
Fuel O01021 41138.700 SIUI/aofll
trus 01, #6 149.700 SILu/gaIn

e36.* a e2 3.2



2.3 Energy End Use - Y 108

I'Ipme2. ilhwstre th pewer of dv bohal ~Onw~rmp oeach fuel yem repriesen Ik1fdby is used for

btt*g fma pump,, mIWcellanews eqTdpmm1 ard son*w coolin. huIelf I, isued (or huatirt and
d cwieti ostertlet'g, with moat used for lteadrig. Coal Is usedsutrctly for ?taiming. Popant is used for

dosnestic wattr MeINN and COW14n Space heat~n VAn dorriestc wowe holri gcosr KX% of the

M. Energy fuel Use Breakdown - FY61 throu;h FY86

T.mgrsph in Figure 24 shows ereWg Kill me trendsi over hayeanstuhdied. lrcipaiwarid emcy~lviyue
have mulaied feirlycoamsant. Fuel oil constmption Indicates a slow wend &wnwayd. as coal
cuswrsp tlozas. Nsth ilothe ogIN crii conversion of (uel oil-fired equipmerietso coul~lsed
"eqatip~n whdic appesnoly has bee occurring over the (lye ear, period studied. Nonihsesth fuel use
did increate bm.oknre Y IMa and FV 1003.

2.8 Total Ineirgy Use Trends

The graph signe 2.pmZrssncie btw " inle'gy ue Gt AC Fos 1961 through 1955 in MI7Us (eft scalt-).

0for Ow Art year period studied, tIe data Indicates Oithedenrgy 6w shows boeth incimresin arid decrweasug

tendAsyear soyear. Even whe~ffat uomisd by heatingdegree s~as shwtby the 131U/I/HDO
(right omat) the energy Itertnim; does rot show a Meet Increavaii or decresing trend.

0 rtII -



Figure 2.1
energy End-Use Breakdown (FY logs)

0 ~Fort Indlentown (lop, WOWrn, PA

4.21% I C"o mUp MITU)

Figure 2-2
Energy Fuel Use Breakdown

Fort Indlaritown Cop, Annville, PA

"14000

NEWw ~~ Ucalue
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Fgure 2.3

Total Energy Use
Fort Indlentown Gap, Arninville, PA

Total EurW Us*
Fac Manbtown Gap, Amvl~e, PA

250,000.!010

2000.000 0.0000

100,000 0.00600

100,000 l0.00400
0,O000 '0.00200

0' -160.00000
FY( IN1 F'Y ImSJ t 11183 fy 111114 Fy tells

Tow S TU) Tonta us pKtairmmi)

2.M Individual Building Energy Use

Table 2-• p•ents htiddual building pa(oerunce data for lfl 32Dbuildlng plus the uea €omimdoqs

sudbid for tie study. The towal lCRrl, shown Isroach yeat (breach bultkiln kdo t•dudeelemktotity
consumed as astmawd by the D0 .2 c.rmulatmoa. 7he KUU/af rg llsation shmo for each Wutli;: for

FM Indudes who tails are used In the uIldin fot spec heating avid domwslt water heating and
slocetity. Data for the table %as pmvldd by agalt .al bells (or esh buidir and the esti•m-d
o lcilr uae derivd kom the 00D-2 simulations.

The totalFYIfS W ekil•fucl was 87215 MM (%551 of the postr MIol) Od the Mal ekctddtywe was

*,N4,920 kWh (46% of the poltl Wo4*). Almo sikwn in TWl 2-2 atiete peak heating and coolig loads for
each ,bun0 n&r as well as kne emrgy utilizatlon Index (KIbTU/s.t TUe ewny vtliza cm Inden Includesjthe ItsitO fuel and elactlcati use shown.

flGO4-42 2.5
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SECTION 3

ENERGY CONSERVATION OPPORTUJNITY (ECO)BUMMARY

Asa isult *fX84FRC~fswo,A*.eIteewatta and asusbaeqntsalytya, 0" iylitiCarervamtion
Oppecualiaa (IM)s have ban s~sltod. ThwetInclude tocomianndadess which addreeassaqy
efficlucya(#* oflif ambe tesweoproof, winaows), vandbilatl syston* HVAC q'stm Comrols,
amom qfMenw doviustic INNa wsr DW#) "Ma. a~mn h100i;yaWSW=

Table 31isdo 1400 WC ater WM~ix Sumnary. 7ma table show the satatsootrch cif the
ucoreedaVoM et ech o thebatflaSonwitolh rods litt this able stay requtjfe some

02l~whih is Soeater than I a e ndsic tated as RIC. IteS thhe thaslos;On). Indicatting that the
noomeassi riot nouotanded, we wWe SX 1. Finally, If the porltcular remanitendatioa (snot
apokab ose* ubildin&we haveInicated ths by N/A.

Aliof the vaintrenetdationu wte fvtthucomeprised as 1P, ORW? or ('10? ICC.. Table 3-2 presentsa
iatotabelCO, and iow which cataepy theymperounwt. Local iiaeta tenere o be

Aesleaeedb f~iitymc?.A br~io escription ofthe categoresfollows,

3.1 ECIP

duafoe idwev maiotniable for fssdndlqby QRW rP9MCW. lstuly he waebalig~tp

wincdowsand dares eptacernet doom d*6 IS edar Mft, offrent, Doal WAe to MV so"~eg 9f
Owe EO reconamulaneiion Is tIIIA1 Maim todading syitergliai CWefLet

3.2 GRIPsMWdPECIP

QRW reawevm.-rda yous have jaybocka which ean less W n 2 ywars, Irdied in thit stco" in
relaylg tti a lndrto%" of wuWidecant and flvaucn naiISa" soAwm. veall enary asvnp in
tie OlD Cwomm awe 12.374tu.
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Sevfrp end KM(M IWO costs were coqmpted for each buildng As per Owe Army documented analysisO metod altbuldtzp wfith eatSIRtoes thnrcitme wr Igiuedfrm Sw inalMCSpecknge. T@ the
EMCO building field cowt were added the central equipment. MMh and pminat cool.

he reultant RMCS cnsidlered provided monitoring an/r datrlfnctions In 34 bui'dIitp A ta
of V4p"is would be mqAtm Fot Inplemeretaon. AccordIig o NAWFACO9-449AFhIU36a
vda., DACS would not IseAppeopeaaetne sine ore than 12S points san reqluired. Sic fth coal
difteoweebetween a wmall sytern CA0 -GM palatal and! a redium syseOn (0- 2.500 Is *bout 12% anid
yet peouide for setp~ikan OTuWW.. the medium "fite was aNalyz. ilray. One SOW required ont
JI'MCSyrtene having Owe copeday 10 providne expanded coniettrol ughout the Ieee toe he future.

Tate 3-S presents a summerwy ofcost for shelarge, awdiun and email DMCS systems In addition to
tOw enos and cost auinp lecause die WaIWtls wmere S afelyquite small and head such a oman
noinber oipoltnt por butldh'ng bhe savlep were not ST ereugh iotaesilt the mesof an mmCS 7h
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Final Cost SUMNuuy

Enorgy MIMtigewrit aV4 COMMtr$o m ylf
HNNW 63449-EOM APRIL 1I"7

IoInti: 276 -

GanurU aoa $72.017 672.017 671,6411
sysiom gq~prwew $1411.2115 $101.902 650.117
so~w"r $66,319 860,533 14i,156
FPil UrI~ommnI $350.541 $360.581 $630.681
Dot Tama M~ds 114,0.33 $411.223 1189.11M

Malrdoinaft(6O%) 645.305 661,662 637,109

?v~s and Irwiiufco $51.413 847,670 842,261
orefwwe $102K? 1911.140 $64,522
prffit 665644 863.427 $686,3A
Now $6,684 S111443 $65.35

TOTCCOI 811611.7011 4186.605 $879,431

SAM-Obmwmbus

Ifslwciay 19,331 56 s
Ood 43 Ins 1,095s
ON 47,0646410H 46,1211
of ,7.2S ca!M p.126

M OAL 10,259 $51,271

sot 0.70 0.76 0.66

0 Mcarol 3-111



'035.2 FIhCOmm~natlons & Inargy SaVIng8 Plan

ft b momenviwded that anf the ICOswch ic me the tooswiedvm ciuuia (ICIP ,telwwabefunded
ad Implemmetod. Twenlyon. dliffctwrn IcC. s hown~ o be cotWocr~ive and oem smfftr~ad In
Table3.2 below. The lbl ss fo edi CO ftspelflc W savinpeu& vh InM~IN, mvimp as
pe1Cwfd olthe bWa OMIV um *(the buildinj SrMyod, mvnp In commetnt dollars, toimrated

0wtco oLSIOKI siplpsybacla. and the savinpo-inevtmenttile CSit). Alsollsihed the
roomunld~ gop~n30l fth IC~s

It is orn enced that Sw prcoiae (plus local actin) be Implemented s os

QRIJI #t kfixture Incranduent W/ Fluorecent
AuteampFluaeteiet I .11tir-

?ECIVII (~AsiINewturnrCuns
lapeove c*Srq Systcm Conitrols

rncip 02 instal Neitroattiaon Fans

PECIP 3 1hW.11 pipe II Dwoul'ti.s~a

fo JII * Caulk &W~hmrn

hweafl Doorsrnato

Inot"~ Am(l Insulation

L-01l Action Deluy SletedLthISAIFlohai
Dvwran fue 5w Noaufr,
lwrinve Veft,
Aoduca UgJt!"I Nount
OHWN*CouoLowCut
hcwMAVIV WIN Tank

Alat fsetee ecoteddtatteIn pieo aCab kn tond durtlr 1 Y199K'i 'je-oweneutdd

hoosute @ the site of*O that 'fecwc . It Is ommmdneedt that tneplteeetma~cntolle Funded during rYIWE
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